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Abstract 
,QWKHSUHVHQWFDVHVWXG\±DQDLUSRUWORFDWHGDWWKHVRXWKHUQUHJLRQRI3RUWXJDOZLWKDQLQFUHDVLQJQXPEHURISDVVHQJHUVPRUH
WKDQ  PLOOLRQ SDVVHQJHUV  D ZHEEDVHG PRQLWRULQJ V\VWHP ZDV LQVWDOOHG FROOHFWLQJ GLVSOD\LQJ DQG UHJLVWHULQJ WKH
LQIRUPDWLRQJHQHUDWHGE\DZLUHOHVVQHWZRUNRIVHQVRUV7KHPRQLWRULQJRILQGRRUHQYLURQPHQWDOTXDOLW\SDUDPHWHUVDORQJZLWK
ELOOHGHQHUJ\GDWDFRQWURODQGRXWGRRUZHDWKHUFRQGLWLRQVREVHUYDWLRQSHUPLWWHGDFRQWLQXRXVWXQLQJRIWKH+9$&V\VWHPVVHW
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ORFDOL]HG HQHUJ\ SURGXFWLRQ V\VWHPV VWLPXODWHV LQWHOOLJHQW FRQWURO DQG PDQDJHPHQW RI HQHUJ\ GHPDQG LQ
EXLOGLQJV>@7KHLQVWDOODWLRQRIVPDUWPRQLWRULQJDQGFRQWUROQHWZRUNVLVDOVRMXVWLILHGE\WKHDLPRI((GHSHQGHQW
RQKDYLQJDGHHSNQRZOHGJHRIWKHEHKDYLRURIWKHGLIIHUHQWHQHUJ\YHFWRUVLQEXLOGLQJV>@
,Q WKH SUHVHQW SDSHU D ZHEEDVHG PRQLWRULQJ VROXWLRQ FROOHFWLQJ GLVSOD\LQJ UHJLVWHULQJ DQG SURFHVVLQJ WKH
LQIRUPDWLRQ JHQHUDWHG E\ D ZLUHOHVV QHWZRUN RI VHQVRUV LQVWDOOHG LQ DQ DLUSRUW ORFDWHG DW WKH VRXWKHUQ UHJLRQ RI
3RUWXJDOZLWKDQLQFUHDVLQJQXPEHURISDVVHQJHUVPRUHWKDQPLOOLRQSDVVHQJHUVLVSUHVHQWHG7KLVEXLOGLQJ
PDQDJHPHQW V\VWHP %06 WRRO ± FRPSOHPHQWLQJ WKH SUHYLRXV RQH LQVWDOOHG LQ  DW WKH DLUSRUW  KDV EHHQ
SUHYLRXVO\SUHVHQWHGLQ>@>@DQGFDQEHIRXQGRQWKHZHE>@+HUHLQ,(4SDUDPHWHUVVXFKDVDLU WHPSHUDWXUH
UHODWLYH KXPLGLW\ DQG&2 FRQFHQWUDWLRQ OHYHOVZHUHPRQLWRUHG7KHRQJRLQJ DQDO\VLV RI WKH GDWD FROOHFWLRQ GDWD
JDYHYHU\PHDQLQJIXOLQIRUPDWLRQDERXWWKHPHWDEROLVPRIWKHEXLOGLQJDQGWKHLQVWDOOHG+9$&V\VWHPV





2. Method and object of study
7KHDLUSRUWKHUHLQSUHVHQWHGLVORFDWHGLQWKHVRXWKHUQUHJLRQRI3RUWXJDO,WRSHQHGLQLWZDVODWHUH[SDQGHG
DQG UHIXUELVKHG LQ JLYLQJ WKHEXLOGLQJ LWV DFWXDO VKDSHDQGVL]H DQGEHVLGHV LWV UHODWLYHO\ VPDOOGLPHQVLRQ















7KH PHDVXUHPHQWV RI DLU WHPSHUDWXUH UHODWLYH KXPLGLW\ DQG &2 FRQFHQWUDWLRQV ZHUH REWDLQHG WKRXJK WKH
LQVWDOODWLRQRIDZLUHOHVVPRQLWRULQJV\VWHPLQWKHDLUSRUWEXLOGLQJZKLFKSURYHGWREHH[WUHPHO\LPSRUWDQWLQWHUPV
RIWKH,(4DQDO\VLVDQGHQHUJ\FRQVXPSWLRQUHGXFWLRQ
2.1. The monitoring system 
7KH IOH[LEOH VROXWLRQ GHYHORSHG E\ :6%3 LV EDVHG RQ D GLVWULEXWHG QHWZRUN RI VHQVRUV ZLWK ZLUHOHVV
FRPPXQLFDWLRQ7KHFHQWUDOXQLWRIWKHQHWZRUNLVDURXWHUOLNHPDFKLQHWKDWVHUYHVDVDKXEIRUWKHLQIRUPDWLRQWKDW
LVUHFHLYHGIURPWKHYDULRXVWUDQVPLVVLRQQRGHV7KHLQIRUPDWLRQFROOHFWHGWKURXJKWKHURXWHULVVHQWWRDGDWDEDVH
UHVLGLQJ RQ D VHUYHU DQG FDQ EH SURYLGHG WR FXVWRPHUV RU DFFHVVHG WKURXJK D ZHE DSSOLFDWLRQ 7KH DSSOLFDWLRQ
VRIWZDUH QDPHG -DQXVZDVGHYHORSHG IRU GDWDSURFHVVLQJ DQG IRU SURYLGLQJGLUHFW DFFHVV WR WKH LQIRUPDWLRQ YLD
,QWHUQHWLQFOXGLQJD'DVKERDUGPRGXOHGLVSOD\LQJUHDOWLPHLQIRUPDWLRQDWGLIIHUHQWDJJUHJDWLRQGDWDOHYHOVDQGD
6SDFH ,QYHVWLJDWRU PRGXOH EURDGFDVWLQJ LQIRUPDWLRQ GLUHFWO\ WR WKH DUHD RI WKH DLUSRUW EHLQJ PRQLWRUHG DV
SUHVHQWHGLQ)LJ
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a) b) 
)LJ-DQXVJUDSKLFDOLQWHUIDFHPRGXOHVD'DVKERDUGDQGE6SDFH,QYHVWLJDWRU
3. Results and data analysis 
)URP WKH HOHYHQ ,(4PRQLWRULQJ VWDWLRQV LQVWDOOHG DW WKH DLUSRUW IRXUZHUH VHOHFWHG RQH LQ WKH FKHFNLQ DUHD
,$4RQHDWWKHVHFXULW\FRQWURO,$4RQHLQWKHGXW\IUHHDUHD,$4DQGRQHDWDERDUGLQJJDWH,$4
7KH,(4PRQLWRULQJUHVXOWVDUHQH[WSUHVHQWHG
3.1. IAQ and CO2 concentration values 
”Air quality of building can be evaluated in buildings where people are the main pollution source by measuring 
the average CO2 concentration in the building, when building is fully occupied” >@ VLQFH FDUERQGLR[LGH LQ WKH
LQGRRU DLU UHVXOWV PRVWO\ IURP WKH KXPDQ PHWDEROLVP 7KH FRQWLQXRXV PRQLWRULQJ RI WKH &2 FRQFHQWUDWLRQ LV
JHQHUDOO\ D IDLWKIXO LQGLFDWRU RI WKH KXPDQ RFFXSDQF\ DQG RI WKH YHQWLODWLRQ HIIHFWLYHQHVV 7KH WKUHVKROG OLPLWV
VSHFLILHG E\ WKH FXUUHQW QDWLRQDO OHJLVODWLRQ IRU &2 LQ WKH LQGRRU DLU DUH PJP SSP DYHUDJH
FRQFHQWUDWLRQYDOXHGXULQJWKHRFFXSDQF\SHULRGLQWKHSUHVHQWFDVH
,Q WHUPVRI&2FRQFHQWUDWLRQVGXULQJ WKHYDULRXVRFFXSDQF\SHULRGV WKHDYHUDJHYDOXHVYDULHGEHWZHHQ±
SSP LQ WKH IRXU ,$4 VWDWLRQV LQ ERWK \HDUV ,Q WHUPVRI WKH QDWLRQDO UHJXODWLRQ >@ WKLV SDUDPHWHU UHIHUHQFH
YDOXH LQ IXOILOOHG LQPRUH WKDQRI WKH WLPH SSPZKDW H[SUHVVHV DQ H[WUDRUGLQDU\ UHVXOW LQ WHUPVRI
,$40RUHRYHUWKHPD[LPXPUHFRUGHG&2YDOXHVZKHUHRQO\LQDIHZFLUFXPVWDQFHVDERYHWKHUHIHUHQFHYDOXHV
7DEOH6XPPDUL]LQJWDEOHRIWKH&2FRQFHQWUDWLRQDYHUDJHYDOXHVGXULQJRFFXSDQF\SHULRGV$SULOVW±6HSWHPEHUWK
<HDU?,$46WDWLRQ ,$4 ,$4 ,$4 ,$4
    














3.2. Thermal environment 
“A variety of indoor thermal environments exist within airport terminals, ranging from gate-hold to baggage 
handling. Maintaining comfortable conditions for occupants with different metabolic rates and clothing levels who 
are departing to and arriving from different climates or continually entering and exiting the building can be a 
challenge” >@ 'XHWRWKHGLIILFXOW\H[SRVHGIRXUGLIIHUHQWDUHDVZHUHVHOHFWHG7KHLQGRRUDLU WHPSHUDWXUHV7D
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DUH SUHVHQWHG LQ )LJ EXW DOVR UHLQIRUFHV WKDW WKHUH KDV EHHQ DV HIIRUW WR NHHSLPSURYH WKH SDVVHQJHUV¶ FRPIRUW
EHVLGHVHQHUJ\VDYLQJVJRDO
7DEOH6XPPDUL]LQJWDEOHRIWKHUHFRUGHGYDOXHVLQWKHIRXU,$4VWDWLRQGXULQJWKHRFFXSDQF\SHULRGV$SULOVW±6HSWHPEHUWK




+LJKHVWUHFRUG    
/RZHVWUHFRUG    
Average 23,57 24,79 25,55 24,15 




+LJKHVWUHFRUG    
/RZHVWUHFRUG    
Average 23,68 24,64 26,09 23,69 
6WGHYLDWLRQ    
Note*: value registered at 05:00pm 12/08/2014 – External temperature = 29ºC (daily average temperature = 26ºC) 
Note**: value registered at 05:00pm 14/06/2014 – External temperature = 28ºC (daily average temperature = 25ºC) 








3.3. Energy savings 
7KHSHUPDQHQW2	0WUDLQHGWHDPDORQJZLWKWKHLQWHJUDWLRQRIWKH%06XWLOLWLHVSRWHQWLDOO\GLVFRYHUSUREOHPV
ZLWKLQ V\VWHPV DOPRVW LQVWDQWDQHRXVO\ DQG DGGUHVV LPPHGLDWHO\ WR SUREOHPV DV WKH\ RFFXU >@ “This rapid 
assessment serves (…) and increase SUHYHQWLYHPDLQWHQDQFHWRLQFUHDVHWKHOLIHRIWKHV\VWHP)XUWKHUEHFDXVHGDWD
DUHFRQVWDQWHQHUJ\VDYLQJVDUHFRQWLQXRXVDQGRQJRLQJ´>@0RUHRYHUWKURXJKWKHDGMXVWPHQWRIUHVHWDQGVHW





VOLJKWO\ LQFUHDVH LQ WKH HQHUJ\ FRQVXPSWLRQ GXULQJ WKLV SHULRG ZKHQ IDFLQJ  7KLV HQHUJ\ FRQVXPSWLRQ
UHGXFWLRQ ZDV DOVR YHULILHG LQ WHUPV RI WKH HQHUJ\ SHU SDVVHQJHU LQGLFDWRU  WR N:KSDVVHQJHU 7KHVH
YDOXHVDUHHYHQPRUHVLJQLILFDQWVLQFHWKHUHZDVDQLQWHQVLW\LQFUHDVHRILQWKHQXPEHURISDVVHQJHUVLQ








4. Conclusions & outlook 




7KLVSDSHU UHSRUWV(( LPSURYHPHQWVEHLQJ LPSOHPHQWHGDW DQDLUSRUW LQ VRXWKHUQ(XURSH WKDW DUH ORZFRVWE\
PHDQVRI%06WRROVLPSOHPHQWDWLRQIROORZHGE\((SUDFWLFHVLQPDQDJHPHQWDQGRSHUDWLRQWRZDUGVJRRGDLUSRUW




7KH DXWKRUV DUH WKDQNIXO WR $1$ $HURSRUWRV GH 3RUWXJDO 6$ WKH 2	0 WHDP RI WKH )DUR $LUSRUW DQG
(QJ-RmR1XQR)HUQDQGHVDQG(QJ'XDUWH&RUUHLDIRUWKHSURYLVLRQRIWKHGDWDEDVHDQGFDUHJLYHQ0RUHRYHUWKH
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